The influence of heart valve leaflet matrix characteristics on the interaction between human mesenchymal stem cells and decellularized scaffolds.
The potential for in vitro colonization of decellularized valves by human bone marrow mesenchymal stem cells (hBM-MSCs) towards the anisotropic layers ventricularis and fibrosa and in homo- vs. heterotypic cell-ECM interactions has never been investigated. hBM-MSCs were expanded and characterized by immunofluorescence and FACS analysis. Porcine and human pulmonary valve leaflets (p- and hPVLs, respectively) underwent decellularization with Triton X100-sodium cholate treatment (TRICOL), followed by nuclear fragment removal. hBM-MSCs (2x10(6) cells/cm(2)) were seeded onto fibrosa (FS) or ventricularis (VS) of decellularized PVLs, precoated with FBS and fibronectin, and statically cultured for 30 days. Bioengineered PVLs revealed no histopathological features but a reconstructed endothelium lining and the presence of fibroblasts, myofibroblasts and SMCs, as in the corresponding native leaflet. The two valve layers behaved differently as regards hBM-MSC repopulation potential, however, with a higher degree of 3D spreading and differentiation in VS than in FS samples, and with enhanced cell survival and colonization effects in the homotypic ventricularis matrix, suggesting that hBM-MSC phenotypic conversion is strongly influenced in vitro by the anisotropic valve microstructure and species-specific matching between extracellular matrix and donor cells. These findings are of particular relevance to in vivo future applications of valve tissue engineering.